Dual effects of Ginkgo biloba leaf extract on human red blood cells.
Extracts from the leaves of Ginkgo biloba have been used in Chinese medicine for thousands of years. Today, various standardized preparations from G. biloba leaf extract have been developed. G. biloba leaf extract, which contains flavonoids and terpenoids as the major biologically active components, has become one of the most popular and commonly used herbal remedies due to its wide spectrum of beneficial effects on health. In this study, we investigated the effects of G. biloba leaf extract on the properties of human red blood cells in the presence and absence of amyloid peptide (Abeta25-35), peroxide and hypotonic stress. The results suggest that G. biloba leaf extract has a dual action, both protective and disruptive, on red blood cells, depending on whether an exogenous stress is present. G. biloba leaf extract has a protective role on red blood cells against Abeta- and hypotonic pressure-induced haemolysis, peroxide-induced lipoperoxidation, as well as glutathione consumption and methaemoglobin formation. On the other hand, G. biloba leaf extract also exhibited damage to red blood cells by increasing cell fragility, changing cellular morphology and inducing glutathione consumption and methaemoglobin formation, especially when applied at high doses. These anti- and pro-oxidative activities of polyphenolic substances are thought to be involved in the dual function of G. biloba leaf extract. The results of this study suggest that high doses of herbal remedies and dietary supplements can be toxic to cells.